2006 AP Free Response Question Analysis

Form A

Part A – 40 minutes

Solubility


Given concentrations, calculating Ksp

Given Ksp from previous problem, calculating molar concentrations


Common ion effect – short answer


Qc and Ksp calculation and short answer

EITHER

Thermodynamics

Hess’ Law problem


Calculating (S for the reaction


Calculating (H for the reaction


Predicting spontaneity based on (H( and (S( for the reaction


Calculating Keq for the reaction

OR


Combustion analysis to determine empirical formula


Molar mass and molecular formula from vapor density and empirical formula

Part B – 50 minutes – no calculator


Reactions

BOTH


Laboratory question

Identifying ionic compounds based on double replacement reactions

Predicting product of double replacement reactions for several compounds

Salt hydrolysis

How to make a requested solution

Coming up with a test to distinguish between two similar ionic compounds

AND


Intermolecular forces



Identifying intermolecular forces from structural formulas



Explaining solubility differences using polarity determined from 

structural formulas (no calculation…qualitative)



Identifying type of intermolecular forces involved in a process from 

a thermochemical equation



Using a set of thermochemical equations and predicted intermolecular 

forces to predict which of a set of changes is more likely.

Form B

Part A – 40 minutes

Titration


Given volumes added and the pH, calculating the molar concentrations of various 

species and the number of moles present in the solution


Given the identity of the acid and base determining whether the end point will be 

acidic, basic, or neutral – and defend your answer


Using titration, determine the amount of solid acid in a mixture of a solid acid 

and an unreactive salt

EITHER


Voltaic cells



Writing balanced net ionic equation for the spontaneous cell reaction



Calculating the standard potential (E() for the spontaneous cell reaction



Calculating the standard free energy change ((H() for the 

spontaneous cell reaction



Using stoichiometry to calculate concentration changes for cell reactions

OR


Thermodynamics – Given standard enthalpy change ((H() and standard 

entropy change ((S() for two reactions



Calculating which reaction will be spontaneous and explain your answer



Determining the effect of a change in temperature on a reaction on the 

equilibrium constant and explain your answer



Comparing two reactions and explain why the standard entropy change 

will be greater for one reaction compared to the other



Calculating the temperature at which the equilibrium constant will be 

greater than 1



Hess’ Law

Part B – 50 minutes – no calculator


Reactions




BOTH


Spectrophotometry



Given a plot of absorbance versus wavelength, choosing the optimum 

wavelength to use to measure concentration changes and explain your answer



Drawing a Beer’s Law calibration plot and using it to determine the 

concentration of the product



Using Beer’s Law data to determine the value of Kc – a calculator may not 

be used



Determining the effect of experimental errors on the calculated Kc and 

explaining your answer

AND


Molecular geometry



Drawing Lewis structures



Predicting bond angles



Predicting polarity



Predicting hybridization



Predicting geometric shape

EITHER


Explaining periodic trends in terms of atomic theory and/or quantum theory

OR


Using physical and chemical principles to explain real world and laboratory 

observations

